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Box No, i Basis of the report 

1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless othenA/ise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ intemational preliminary examination (under Rules 55.2 andfer 55.3) 

2. With regard to the elements* of the intemational application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Articie 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

1 -20 as originally filed 

Claims, Numbers 

1 -1 0 received on 24.05.2005 with letter of 24.05.2005 

Drawings, Figures 

1-6 as originally filed 

□ a sequence listing andA)r any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as If (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. " 
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^nniSi^Mv^.^^^ statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicabilrty; citation s and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



2. Citations and explanations (Rule 70.7): 
see separate sheet 



1-10 
1-10 
1-10 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 . Reference is made to the following document: 

D1 : DE 1 01 33 945 A (BOSCH GMBH ROBERT) 6 February 2003 (2003-02-06) 

2 INDEPENDENT CLAIMS 1 , 6 

2.1 The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1 , and discloses an object detection system, comprising (the references in 
parentheses applying to this document): 

i. radar detection means that detects an object using a radar (D1 : page 4, lines 
21-22; figure 3), 

ii. image detection means that detects an object using an image (D1 : page 4, line 
22; figure 3, and 

iii. collating means that performs collation between a detection result of the radar 
detection means and a detection result of the image detection means so as to' 
determine whether an identical object is detected by the radar detection means 
and the image detection means (D1 : page 4, lines 46-61 ; figure 3); 

the object detection system further comprising: 

iv. the collating means performs a first collation between an object detected by the 
radar detection means in a present collation and an object in a previous 
collation (D1: page 6, lines 65-68); 

V. performs a second collation between an object detected by the image detection 
means in a present collation and an object in the previous collation (01 : page 6, 
lines 65-68); and 

vi. determines whether the radar detection means and the image detection means 
detect the identical object based on the first and the second collations (D1 : page 
9, lines 53-60). 

The subject-matter of claim 1 differs from this known system in that the first collation 
and second collation take place only if the object of the previous collation was 
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detected by both sensors: 

iv. the collating means performs a first collation between an object detected by the 
radar detection means in a present collation and an object that has been 
determined as being detected by the radar detection means and the image 
detection means in a previous collation; 

V. performs a second collation between an object detected by the image detection 
means in a present collation and an object that has been determined as being 
detected by the radar detection means and the image detection means In the 
previous collation when it is determined that the identical object is detected by 
the radar detection means and the image detection means in the previous 
collation] 

The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

The problem to be solved by the present invention may be regarded as: 
- how to improve the stability of the sensor data fusion process? 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons. A well known problem in multiple sensor data fusion is the probability that a 
single object is fused as two distinct objects, or that two distinct objects are fused as 
a single object. The solution comprises an additional requirement that the association 
of sensor objects to existing fused objects is allowed only if the fused object was 
detected by both sensors. This requirement restricts the association and fusion 
process and leads to a more stable fusion results. 

Document D1 does not disclose nor suggest this requirement. The subject-matter of 
independent system claim 1 is therefore inventive (Article 33(3) PCT). 

2.2 The reason in g set out in point 2. 1 also a p plies to corresponding independent method 
claim 6. The subject-matter of independent method claim 6 is therefore novel and 
Inventive (Article 33(2)(3) PCT). 
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3 DEPENDENT CLAIMS 2-5, 7-1 0 

3.1 Claims 2-5 are dependent on independent system claim 1 and as such also meet the 
requirements of the PCX with respect to novelty and inventive step. 

3.2 Claims 7-10 are dependent on independent method claim 6 and as such also meet 
the requirements of the PCT with respect to novelty and inventive step. 
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Claims 



1- An object detection system characterized by 
comprising: 

radar detection means (2) that detects an object 
using a radar, 

image detection means (3) that detects an object 
using an image, and 

collating means (4) that performs collation between 
a detection result of the radar detection means (2) and a 
detection result of the image detection means (3) so as 
to determine whether an identical object is detected by 
the radar detection means (2) and the image detection 
means (3); the object detection system being 
characterized in that 

the collating means (4) performs a first collation 
between an object (n_m) detected by the radar detection 
means (2) in a present collation cund an object {n3_pre) 
that has been determined as being detected by the radar 
detection means (2) and the image detection means (3) in 
a previous collation; performs a second collation between 
an object (n_i) detected by the image detection means (3) 
in a present collation and an object (n3_pre) that has 
been determined as being detected by the radar detection 
mecoxs (2) and the image detection means (3) in the 
previous collation when it is determined that the 
identical object is detected by the radar detection means 
(2) and the image detection means (3) in the previous 
collation; and determines whether the radar . detection 
means (2) and the image detection means (3) detect the 
identical object (n3 ' ) based on the first cuid the second 
collations . 
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2. The object detection system according to claim 1, 
characterized in that the collating mesuis (4) performs a 
third collation between objects (n_m - n3') detected by 
the radar detection means (2) in the present detection, 

5 which are obtained by excluding the object (n3') 

determined as have been detected by the radar detection 
means (2) and the image detection means (3) , and objects 
<n_i - n3') detected by the image detection means (3) in 
the present detection, which are obtained by excluding 
10 the object (n3 ' ) determined as have been detected by the 
radar detection means (2) cuid the image detection means 
(3) such that it is determined whether the identical 
object (n3 • • ) is detected by the radar detection means 
(2) and the image detection meauas (3) . 

15 

3. The object detection system according to claim 2, 
characterized in that the collating means (4) determines 
all fusion objects (n3> in the present collation by 
adding the number of fusion objects (n3') determined 

20 based on the first and second collation (SI) to that of 
the fusion ob j ects (n3 ■ ■ ) determined based on the third 
collation {S20 to S25) to deteirmine all fusion objects 
(n3) in the present collation (S3) , and the collating 
means (4) determine all independent objects (nl, n2) in 

25 the present collation by excluding the fusion objects 
(n3) from the objects {n_m, n_i) detected by the radar 
detection means (2) or the image detection means (3) in 
the present detection. 

-3-0 4-u — The-^obj ec t^ det eot ion— sys t em-ac <303?ding—to— any— one— 

of claims 1 to 3, characterized in that the radar 
detection means (2) comprises at least one of a 
millimeter- wave radar cind a laser radar. 
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5. The object detection system according to any one 
of claims 1 to 4, characterized in that the image 
detection means (3) comprises a stereo camera* 



6. A method of detecting an object in a system (1) 
including 

radar detection means (2) that detects an object 



image detection means (3) that detects an object 
using an image; and 

collating means (4) that performs collation between 
a detection result of the radar detection mesms (2) and a 
detection result of the image detection means (3) so as 
to determine whether an identical object is detected by 
the radar detection means (2) and the image detection 
means (3) , the method being characterized by comprising 
the steps of: 

performing a first collation (SIO, Sll) between cui 
object (n_m) detected by the radar detection means (2) in 
a present collation and an object (n3_pre) that has been 
determined as being detected by the radar detection means 
(2) and the image detection means (3) in a previous 
collation; 

performing a second collation (812, S13) between an 
object (n_i) detected by the image detection means (3) in 
a present collation and an object (n3_pre) that has been 
determined as being detected by the radar detection means 
(2) and the image detection means (3) in the previous 
collation when is determined that the identical object is 

-.detecte d - b y— t he r adar, .det ecti on~-means — (.2.)— and—the— image 

detection means (3) in the previous collation; smd 

determining whether the radar detection mecuis (2) 
and the image detection means (3) detects the identical 

"obj-ect (n3 » ) based on the first and the second collations 
(S14) . 



using a radar; 
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7. The method according to claim 6^ characterized by- 
further comprising the step of 

performing a third collation between objects (n_m - 
n3») detected by the radar detection means (2) in the 
5 present detection, which are obtained by excluding the 
object (n3*) determined as have been detected by the 
radar detection means (2) and the image detection means 
(3), and objects (n_i - n3») detected by the image 
detection means (3) in the present detection, which are 

10 obtained by excluding the object (n3») determined as have 
been detected by the radar detection means (2) and the 
image detection means (3) such that it is determined 
whether the identical object (n3 » » ) is detected by the 
radar detection meoins (2) cuxd the image detection means 

15 (3) (S20 to S25) . 

8. The method according to claim 7, characterized by 
further comprising the steps of 

adding the number of fusion ob j ects (n3 ' ) determined 
based on the first and second collation (SI) to that of 
the fusion ob j ects (n3 ' ' ) determined based on the third 
collation (S20 to S25) to determine all fusion objects 
(n3) in the present collation <S3) ; and 

excluding the fusion objects (n3) from the objects 
(n_m, n_i) detected by the radar detection means (2) or 
the image detection means (3) in the present detection to 
determine all independent objects (nl, n2) in the present 
collation {S3) . 

3X) 9^, — The— method--according-t^o--any--one--of— GJLaAms---6— to--8-, — 

characterized in that the radar detection means (2) 
comprises at least one of a millimeter-wave radar and a 
laser radar. 



20 



25 
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10. The method according to any one of claims 6 to 
9, characterized in that the image detection means (3) 
comprises a stereo camera. 
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